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Description ^jl^^ making use o1 

20 point M. and an exhaust point D: 
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Pch=(PH/R)(1/Td-1/Tu) 
Herein; 

: Pressure of the combustion gas 
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R. Constant for the combustion gas down-flow chamber 27 
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from the aforesaid equations (1) ana d 

rt (3) 
Pu Pm + /^u.dH 
0 

V c« this reason, the tollowing equations are 
u DA-Po (Atmospheric pressure). For this reason. 
AS Pd is released to the atmosphere. Pd - Po (Atmosp 

provided: 

PoriPm + Td-H-'Yd.h 

(6) 

Pm = Po-'ydH + 1fd.h 

• ,o ,he eouation (3). the following equation can be obtained, 
and applying these into the equation w 

pu-PO-Td.H.Yd.h. .dH = Po-Yd.H. 

(7) 

Yd.h + Yu.H 

f-vd = TU) so Pu = Po + r* *^' namely 

combustion gas path, ^^"^""l^^^^^,^ to the outside. ^ , . p.^ . . herein an internal drum 67 

water inside the water tanK ^^^^^^1°^^^^ one shown in ^'<^Z^'fJ'^;^^TLM^ 
The apparatus d.sclosed m (B)a^^^^^ 

comprisingadual wall .s P^f '"^^ J^^Jen them, an external water ''^an^b^' ^^^^'^,^t,e the combustion gas 
gas down^ralt chamber 68 is P'O^^f J ,„^e, sections thereof is P««'''«°f^"\' Jf^^'^Tto the combustion gas 

69 and a water supply port 70 in the ^PP^J^^ communicating in the upper section thereouo 
Ln-draftchamber68,acon,bus^«j.Jam^^^^^^^^ 

down-diBlt chamber 68 is P;^^^^^^^ 78 is connected to th.s e^aus ^J^^ 59 ,5 connected 
combustion gas chamber 68. an ext^aus^ ^jn^^^^ ^^^ 

provideddisconnectably throu J tf^^^^^^^^^^ herein ^««»^^^PP^°P"^^^^^^^^^^^ gradually caused 

to hot water resenring sections such a^ wate^^^ 

indicates a port for cleaning. '"*V?^ hv means of up/down draft method nses in combusi. 

I satisfy the rating by the ^^1;:^,^^^^^^^^^^^ ^^'^^ ^ ? "SS'SS G (m/sec) at the 
the heat radiated from thecon*ust^gasoj^^ 

at a velocity g (m/sec) '"^^^^^^teS^m ?)rthe other hand, water is ^"PP^'^'* ' ^'".tr' Serfi andm internal 
exhaust port 75 and '^^^'''f'^l^^ZZer chamber 71 . rises in '^s external water chamb ^^^^^ 
lower section thereof to the outer e'rte na^ wa j^3„„g t^bes 73 m the uppe and 10 ^^^^^^ 
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combustion efficiency and prevents '"^^'"P'^^^'^^Sed above bU at the same time it has problems as descrtoed 
Theaforesaidapparalushastheadvantagesasdescnbed^^^^^^ 

below Name^ in this liquid heating ^W-^t"' Vf J^d ^s n^^^^^^^ '^^^ «^ ^ r T 

cSn thereof to the external water chamber 71 r.s«s '^^^^^^^^ ^ tower sections thereof to the 

^Chamber 72 communicated wim '^^^7^X ^U^^^^^^^^ «xt«^-' ^^^^ ''^^"^'^^ '^S:; 
eternal water chamber 71 . interference between cool '^'"^ descending the external water 

Sfau^X the upper section thereof from the .n temal ^'^^^'^^^^ Jh ^.e internal and external water 

chambers, and for this reason an efficient heat excn^ge exchangingAwater resewing section, the wortc 

ateTas^e entire apparatus is monolithically assembled ^^^^^^^^^^ 71 is extremely difficult. 

S!nsient is diL«. and in "^'^^''^^^^^^^^ having a dual wall, the said ^^^^ 

jP-A-221 3646 discloses a heat exchanger f '"S^^^^^^^d in upper and lower sections of the dual wall and 
hauinauooer and lower combustion Qasdistnbutionchamberedel^neainupp and 

^^necting the lower parts of the sari *«'«''='^^'"'^Jf,,^J*^^ chamber an exhaust tube from the lower part of the 

--rsur::rr:iin.operati. 
'"-r"prnr^^^^^^^ 

« in aS^ tank, the said heat -^^--^'^jf'T^^ ^^l Ipper -d lower sections of the dual .«ll and a 
uroer and lower combustion gas distribution chanibers defin^ J^jP^ ed inwardly from the external drum and 
SusL gas down^raft chamber therebetween^an nte^^^^^^ 

raCacomUionchambertherein,apartrtion^^^^^^^ 

an upper communicating tube comprising ^^'^^^Tm^T^^'^^^ communicating tube comprising a water inlet 
30 ofthesaidwaterchambertotheexterK>rd1heheaex^^^^^^ 

«)nnecting the lower part of the said water chamber ^oJJ"" rbustion chamber to the said upper combustion ^s 
SJerSTrt of the said water chamber and ~7«'=^'"9 ^^^f^ and a suppon cylinder for a combustor 

SSn chamber, an exhaust tube in the '^'J^^'^'^'^b wkll of the internal drum, whereby water in 
;:rlting the saK. external drum^^^^^^^^^ 

- s:ss^r^rrrsSro=r^-^^^ 
I?er^=aj-^^^^^^^ 

?n the ink and the external drum occurs repeatedly^ exchanger is started and the combustor 

Csir^Uatusaccordingtothe invention, When o^^^^^^^^ 

provSrl JcUusfor support cylinder sjrt^^^^ 

?n the internal drum, goes into the upper combust on jas di^™ ^ .^^^ustion gas distribution chamber and 
drum via the upper draft tube, then is reversed at "PP^' ller combustion gas distribution chamber and is 
d^ends in the combustion gas down-dran chan^r .^^^-^^^^^'^^ rises and descends in the heat exchange 
e^austed to the outside from the exhaust tube. ^Jf^^n gas and water residing in the partrtioned 

af d^ribed above, heat exchange is earned f ^ on the external surface of the external 

wate^h^berformed between the internal and ^'^^^l J,7„ ^ combustion gas down^raft chamber 

drum tTbecause of this heat exchange, thetofrerS^^^ down^fraft fluidity is «ised and alsothe 

delivers heat to the liquid on the inner and outer ^'des thereof wne y ^^^^ ^^^^^^ ,„ 

SmbustS, efficiency is improved to prevent ^^^VT""^^^, drum generates convection in which water in 
^Zi^ed water chamber and on the external surface of the e«ern^ ° 3„ectively, and for this reason the heat ex- 
Tp'SnTwater chamber and on the ou^^id-^^^^^^^^^^^ ^td the temperature of the water raised When 
change rate between the combustion gas and the liquid ^ .^^^^^ ,ries to move from the 

'opeSn of the heat exchanger is ^^ea t*;^'" ^^^^^ direction to that «hen the hea 
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» cylinder penetrates the ^^J^^"^ srie wall of the internal drurn. a"^^ j!,^^"^^^^ „ corr^bustion 
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least reduced. 

In the accompanying drawings: 



P,e , isatr^sverse,rontv..o,ar.rste.bodl.^^^^^^^^^^ 

P,0. 2 IS a sectional view o^^^^^^^J^^^SZ present Inventton; 

In the same; embodiment of the present invention, 

FlGSisatransverse front v«woattodemb^m^^^^ 
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the dual ^11. « ^^"X ' ^^iraft chamber 14formed ^^^-^^^Sst^S^^n^^^^^^ 4, an upper com- 
chamber 9 and a """""s""" jg formed between the external drum 3 and me me ^n^cted to the 

drum, a partttioned water '^'^^J^:^^ 3 and communicating to inside d ^^er section of 

municaling tube 7 P«"«<«^'"9j"^^ J^er 6. a lower communicating tube 8 co'™""""^;^^ ^^^g, d^um 3. an 
upper section °. the Pa.^^^^^^^ t^nR 1 is P-^'^^ !" ^l^S^^^^^^^^ chamber 9 to 

th'J combustion gas jo" cg^^^^^^ ^^^Z tanK is provided in the <o«er^e^«>"^;;; ^ ^ 

providedonasKJewallofthemtemaldni ooeration of the heat exchanger 

enters the upper combustion combustion gas distribution exhausted to the 

tube 10, is reversed at the upper penphe^ d^^^^ 

bustion gas down-draft f ,^^^;;^5;,7XSustion gas rises and de^j^end^ thS^al surf ace of the 
outside from the exhaust tube 1 2^VJh'te flie and the liquid ^"'*n9 on the e«e 

above, heat exchange is carr^d out^^^^^^^^^^ 

external drum 3. i.e. in the water tanU m ^^^^^^^^^ ^ '^!„TDlSnS water chamber and 

« heat to liquids inside and <^^^^^'^^'^°Z ,his process the liquid residing m the Partrt-on^ 

combustion efficient being ^^'^"^^Zes conJectton in which said liquid .nsK.e f°'^^°^Za'e.<^s.,e 
on the external surface »»\« J™^^ ^^^.e upper and lower communicating tubes T 8 so 
water chamber 6 rises and descen^v^a^^^^^ 

ratewiththecombus^^^^^^^ 
40 K of the middle point 1^ ^'^^'T^^ "T, ^,^^,3^ the heat generating poml U. so that, when ^e 

numeral 42indicatesawaterreservingsectionptov 
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Ih^g^r il and an external casing 43 The ^'^^^J"^^^^^^^^^ 
raSs45and54fonnedintheupperandl^^^^^^ 

56 loaned therebetween, an Wemal ^'Zt!^^T^ioLe6 therebetween, an upper 

from the external drum 51 . an internal water ^^'^ ^iteTresen/ing section 42 is provided in the upper sectcn 

p^etrating the external drum 51 and comrnun.cat.ng to 

K Stemal water chamber46.alowercommun^^^^^^^^^^^ ^^^^ ,,3,eo,. 3 draft tube 50 

Chamber 46 to .he base of the f ^itd^^^nStrng Z^^^ 'KZ^^2 
penetrating said mtemal water chamber 46 and commu^^"^ ^ 3„ ^^''r Vh 'l ' 

gas distribution chamber 45 is p.ov.ded .n «\« "PP^^J^,° ngto,r,e lower combustion gas distnbutK,n chamber 
penetrating the lower section of the ^"^^^^^ 53 penetrating the external dnjm 51 «J Ihe 

5A and opened to the outside is provided, a ^^f"^^^!"^'. o^vided. a combustor 55 is disconnectably 
rrna. cising43and extending to outsKj^^^^ 

provided in the combustor support cylinder 53, and ^ cy^^^^^^ P ^^^^ ^^^^^^^ section 42, a 

Lbustion gas distribution chamber 45 va ^^^^^^^^^^^^^^^ distribution chamber 54 from the exhaust tut^e 52^ 
56. and is exhausted to the outs.de via the ^^^^^Suo the water rese-ving section 42, descends jn the 
2S on the other hand, water is supplied v.a a J"P^^^^^^ ^"^^ ,^emal casU,g 43. rises via the lower cam.u^ 
external water chamber 60 between the Pf^^JTI^^ S^ed via the upper communicating tube 47 into the the 
STng tube 48 in the internal water chamber 46, ^'^^^^^^f^^'^^r«^ the external water chamber does not 
wS re ewing section 42. and during this process^^^^^^^^ 

rise, so that interference between -^^^T^J f^^ t^^^^^^ gas delivers an enough quanftty of 

30 the ntemal and external water chambers 46 and 60 9«"«'T'L 3^ ^le down-draft fluidrty is raised with the 
Jea o Md in the interna, and externa. -^^^f^^^^f^ZZ. and thus appropriate ^oat exchange 
combustion efficiency being improved, ^l^'^^'^^^^^'^.t^]^ temperature of the liquid is rapidiy ra«ed. Ateo 
SJen a gas and a ..quid is carried out, the heat ^ff'^'^j^^^ 'I'^^J^^^e^^^^ the heat exchanger 41 . the works 
r'ts nefessary to perform works for checking, repelling and^^^^^^ 

3S arecarriedoutStertheheatexchanger41 -^^7^;^^*^^^^^^^^^^^^^ chamber and the externa, casing and ex^ 
;ider penetrating the partrtfoned water ''.'^ ^^.^"''r^S.Ttf.e internal drum, and combustor is disconnectably 
Sing to outside of the water tank is prov.ded 0,^ a s^te ^^^^^ ^^^ustor is down, even if the combustion 
prSLin this combustor support cylinder, sothat^^^^^^^ 

srx^:S'rp=r^^^^^^^^ 

°"rnrrhembodimentofthepresentinvent.ns^^^^ 

reserving body 62 like a big bath or a hot ^^^^^^T^eZ individual heat exchanger 41 Is conn«.ed 
mounted on the base of the water resewing body 62, afange wrw ^ ^f the heat exchangers 41. 

X bott n!* 61 . and « work for checking. ^re^ved from the water resenting se^io, 

L work is carried out alter only the corresponding heat exchanger^ ahot water swimming pool, abo.ler 

TaTuslhe present application isusefulwhenapp^^^^ 
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ms ic M A3> the said heat exchanger 

combustion gas 'lo*^!^" ^ ^.^iu^^^^^^^^ chamber (9;49) therein. a water outlet pene- 

,emaldrum(3.51)andhav.ngaco,n» 

between said external and '^'^^^^ZpSer part ot the said «ater ch^ber^-^ to ^^^^^ 
trating the external drum and connecWe PP ^n,prising a water inlet °f ?„netratin9 the upper 
eSnger (2.41). a lower — ^aX exchanger (2.41). a draft »"Je OO-^^^^^^^^^ 33^^ upper com- 
Sw^er chamber (6.46) tothee^enjd^^^^^^^ 
Srt of the said water chamber (6,^)andcom^^^ 

SSstion gas distribution chamber (^.^J)' penetrating the said external ^f""' f f an circulatefrom 

a support cylinder (13;53) '^^f^'^^Jl ^^^^^^^ «*^«^*V^»^'r^^SXSemal drum (3.51). the 
:JL(6.46)anda.rjw^.o^^^^^^^ 

rSartrr;s;i:ithe..d^^^^^^^ 

. • edincml herein .e sa. .-r c«r.un^-.n. ^ P-'^- 

• saidexhausttube(l2). ,,,3 wherein a p.ural«yo1sa« heat exchange. 
, Uc,u«heat.gapparatusasc.imed^^-^ 

• alllocatedinasinglewatertank(1,43). .H««,er tank (43) comprises an external casing 

. IZZL-Z^- 
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PatentansprDche wfaccArtank (V 43) angeordnet ist. 

. .Ossig— it.r.um.^^^^^^^^^^^^ 

untersn AbschnMen der ^P^'^^^^ZVl^i die innen von der ^"BerenTron^^^^^^ ) ^^^^^ ^ 
^er (16; 56) aufweist. eine unterteitte ^^^TaI L e "en Wasseraustefl 

und in sich eine VerbrennungsOTeaa. ' ^^^^ verbindungsrohr ^'^^r 46) mrt dem AuBeren 
^Seren und inneren ^'^^"^^^^^^ 1 den oberen Tei. '^^'^^'^ZL^em^ umiaBt. der 
umteSt. der die auBere Tfo'^'"^' f "J^^ verbindungsrohr (8; 48), das emen ^ ^^^^^^^ 
des Wam^etauschers (2; 41 dem AuBeren des W^^^^S^'^^'g^^^^^ (9; 49) mit der 

den unterenTeilderWasser^mn^^^^^^^ ^^'^'^'i^^'^TT^^^^^^^^^ Teil der auSeren 

(10; 50). das den oberen Te^^ der^^^^ '^"'f SS, der die auBere Trommel (3; 5 ) 

i^eren Verbrennungsga^erte,tomn^r ( ^ ^.^ ^.^^^ ^fZ^ ,4 ^ durchdringt. wobei Vtosser .n 
Trommel (3; 51 ) und einen S^^"^ seitenwand der inneren Trommel (4. 44) 
und die Wasserkammer (6. 46) und eine 
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FlOssigkeitserhitzer nach Anspruch i . viraoei ™ 

legen. und einen Vtesserspeicherabschnm t*^), o 

i FlOssigkeitserhitzer nach Anspruch 5. der eine zyiina 
Wasserspeicherabschnms(42)erstrecW. 

^ ^ - H«5bis7 wobeieineVielzahlderWar,netauschor(41)l6sbarm« 

8. FlussigkeitserhKzer nach f:^,^^'^^^^l;,^lur^^^^ 
dem Wasserspeicherabschnrtt (42) des VtessertaoKs i , 



Revsndteations 
1. 



^43) et qui comporte un reservoir 45. 54) d6finies dans des sections 8up6r^e 

LSion do gaz de c-bustion sup.neu^^t ^ » ^^^..^^^^ (16 .56) <^ 

e inf6rieure de la paroi double, et une ,4 44) dispos6 avec un espacement h inteneur 

I'echangeur de chaleur (2 ? ' " Pext6riGur de r6changeur de chaleur (2 , 41 ) , un . J^-, m . 49\ ^ 

la oartiG in16rieure du r6servoir extSneur (3 . 51) , ei un y ^^^^^0,^ i ', 

reS.er.se.oirex,.rieurl3 etV^^^^^ 

moyennantquoil'eauquisetrouvedansteciA^el^^^^^^^^ 

Ssasectioninttrieuredur68en,oirexl6neur(3.51). 
dans te tube tf6chappement (1 2). 
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chambre a eau ext6rieure (60). et une section de reserve d'eau (42) relive au haut du carter exl6rieur. 

6 Appareil pour chauffer un liquide selon la .^vendk^tior, 5. comportant une plaque de cloisonnemer. cylir,drique 
(59) qui 8'6tend vers le haut et p6nMre dans la section de reserve d eau (42). 
* T Anoar«lt«urchaufferunliquideselonlarevendication5ou6,danslequellasectionder6sen/etfeau(42)conua^^^ 

Sn^Lrle^reSri^^^^^^^^^^^ 
de sortie d'eau chaude (58). 

.0 8. Appareil pour chauffer ur. liquide selor. Tune quelconque des revendications 5 ^J^fj^^^^^^^ 

geurs de chaleur (41 ) sont relids de mani^re d6montable h la section de reserve d eau (42) de la cuve a eau (43), 
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FIG. I 



FIG. 2 
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FIG. 3 
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FIG. 5 
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FIG. 6 
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FIG. 7 
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FIG. II 
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FIG. 13 
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FIG. 14 
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